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ABSTBACT * ' , 

This survey vas con<iucted by the Census Bureau under 
a contract vith the National Science Fcordatjion to measure the number 
of Arsons iforking a3 scientiists'', engineers; and technicians in the 
private Imsiness sector* A sample vas draiis from all active employer 
establishments in tne United ^tates excluding coll'ege;5, /isiyersities, 
' and\government£f« The purpose "of ' this stQd; vas to proyide the^ 
necessary informa;tAon neede* to ^make intelligent pclicy decisions on 
fthe education and supply of these highly* trained scientific and 
technical personnel* Assessment highlights include: (1) employment of 
scientl;sts and engineers (S/Es),in private industry dropped 6JS 
betiieenl970 ana 1975; (2) a shift in demand for S/B emplcyment sf roij^ 
matnii^f acturing' to non-mjanuf acturing indtstries has occurred; and '(3) 
employment of S/£s ^in research and development mas 12X lever, in 1975 
than in 1970* Hore detailed discussions of employment patterns %j 
^industry, research" and development em^lcjient, and employment in ^ 
eQergy- related activities are among the other sub-tcpics (resented in 
tlie report* (MB) » . . 
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Scientific and Technical 
Personnel in Private 
Industry ,/1960-70 and 1975 



Introduction ^ 

major chcinges m ^the employment 
mark^et for scientists and engmeers, ranginx from 
strt)rfg growt'h in the 1950-70 period to stdf^nation 
a^d declin^'for some fime thereafter, mal^e clear 
e importance of bein*? able to project expected 
requireiiyents of this higjily^^tiinp^^l poo' talent. 
Use of these projection^ \o plan effective pro- 
grams to ensure a ^balance in the supply and 
demand of scientific and technical personnel 
deaends to a large degree on the quality and 
tir^eliness of tKe underlying data base. 

/In addition. 'emerging areas of. concern often . 
verlake the a^Vc^ilability of data needed to select 
cippropriate policies; for example, in the field of. 
energy, concerns have been expressed as to the 
adequacy of •manpower availability to conduct 
thj research and development, construction, and 
operation of future energy options. 

• To update the data base on employment of 
scientist's,* engineers, and technicians in in- 
dustry,' as well as t^o establish a data base on 
.energy manpower, the Nat»ion<^l Science Foiinda- 
tion (NSF) contracted with the Census Bureau to 
conduct the survey, the results of which are 
reported here. NSF is confident that this and 
future surveys will conttibute to the ability of 
ed^ucaUon, science, and manpower policymakers 
,to make inlelligept chojces among availal>le 
policy alternatives. 



Highlights . ^ 

ASSFSSMENT HIGHLIGHTS 

• Employment of scientists and engineers 
(S/E'sJ in private industry was 6 percent 
lower in 1975 than in 1970. There were two 
factors directly affecting the level of employ- 
ment: ' ^ 

(1) Total spending on research ^nd^develop- 
ment-(R&D) by industry measured^ in con- 
stant dollars decreased 12 percent between 
the high point in 19S8 antl 1975, ^reallj^ 
impacting on the **employrnent of R&D pj 
sonnel. 

(2) The proportion of S/E's ir^the "ad'pport' 
staff of six major industries, whirJ^4iad been 

. increasing to about the midsixj^es, began to 
decrease. The ratio<ell.from >21,6 percent in 
1964 to 17.0 percenfin 1970; which seems to 
indicate that technical functions were being 
accorded a lesser priority in these industries 
or that technicians vvere being increasingly 
substituted for S/JK^s. 

• There has been/a shifting of demand for S/E 
' employment /from manufacturing to non- 

manufactuping . industries. From 1970 to 
1975, a >KD-percent drop in durable ^fbftds 
irtdustrifes employment and an ^8-percent 
decrWise in nondurablegoods industries wa^^ 
pamally offset by an 8-p&rcent employromt 
ip^rease in nonmanufacturing establish- 
lents. • V 

Employment of S/E's in R&D was/1 2*percent 
lower in 1975 than 5 years /earli^er. The 
decrease in R&D employment/accounted for 
more than 60 percent of th^drgp in overall 
S/E employment. Emplo^m^nt. of S/E's in 
R&D, as would be *eXpected, is highly/ 
correlated with R&D /xpendituces in coi)^ 
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stant-dgllcirjjy^ past rehitionshipj^betvv een 
fiincLs ami; (Mi^ploynVent cuntmue, the 6- 
peixenl/upsuryy-^in RS^D expeiuiitiires by 
priv^ indTfsli y in 19^7 .should be accom- 
fled by a substanticil in(;retisV in R&D 
iployment— in the vH.in.it> uf 4 percent 
Total employment' in ^^igh-fechnology" 
manufacturing industriesYhose with -the 
highest concentrcHions vi S/Vs) grew faster 
ihan that in "low'-technolog\\' industries 
betwegn 1960 and l&75y \hese |iigh- 
technology Industries, howev^,* showed 
much more pronoimced swingk in* total 
employment when compared to'N(;nediuiTv^ 
technology industries. 

DATA HIGHLIGHTS ^ 
Pri-vate industry is by far t"he larg^t employ- 
ing sector of S'E's in ih^S.S, eodljomyrtisin^ 
around Jwo-thirds of all j^ersons employed 
as S^K's, ' ,4 ' . '/ 



Almost / one jriill 




lillion techniciaVi^ /were 
employed in^9757n' the private Jjficlustry 
sector, with over 14 percent of thes/ ^ngag^d 
in R&D' 9ctj^'|t^' * ' ( 
The largest ^group of .scientisls reported 
employed jn ^is 1975 sur/ey— computer 
scientisls— ^ns in previous surveys (the last 
was carril?ll out:in 1970) /onsidered' such a 
small /g^oup that it v/as not separately 
sur>^>^yed; En\ployment/ina975 was 143,Q00, 
wKh nonfnanfacturir)g industries employing 

' ibo^ooo'^''' 

.Energy-related activities constituted the 
primdfy work >(6f 186,000 S E's in 1975— 
appr'dxtmatel/ 16 percent of the total * 

Engineers L853,000) made up 72 percent of 
* the total a/E's employedby ^nvate industry, 

- Amon"// the engi^neerin^ -specialties, the 
lafgesT numbers employed were ele'ctrical 
' engineers' (292.000) and mechanical/aero- 
naljtiCal engineers (201,000). 
..mong physical scientists (104,00(J), the 
most, numerous specialty was chemists 
^65,000), of whom more than three-quarters 
were employed^ in , nondurable goods 
manufacturing industries, including the 
chemical industries. 

The electrical equipment industry en^ployed 
the largest number of S/E'sMn the durable 
goods sector (144,000)! and also showed the 



highest ratio of S/E> to total entplpyment' 
(8.2 percent).' \ - ^ 

# With the exception of the luniber and 
furniture industry, all 'durable goods 
manirfacturing industries have S/E employ- 
^ ment concentrationis of tliore than 10 percent ^ 
* of nonprcduction workers. 

Overview 

\ JTije t^o decades from 1950 to 1970 saw a 
,dr^\atic'gr<)wtfi in S/E employment in private 
";idu.srry. with the 1970 level over 170 percent 
.ligKer than 1950 employment (chart 1 and 
•appendix table B-1). Increased defense procure- ' • 
' menl (c/iused iji part by two wars) contributed to 
this inj^reasS, as did the effort to put a man on the 
. ntoon, a rapidly expanding consumer economy, 
the developn^ien^t of new • te.chnologies^in com- 
'munications and computing, and many other 
factors. 

. In spite of this rapidly increasing utilization 
of scientific andlecRnical personnel, recipients 
of bachelor's degrees in S/E fields in the 1954-55 
schojol year totaled about 81,000. only 52 percent 
' oFUhe .number of degree redpients'^ in 1950 
(appendix table B-2). This anomalous situation 
was caused fby demographic rather than 
economic factors. Degrees awarded in 1950 
included large numbers earned by returning 
World War II veterans. Thus, data on degrees 
awarded after theM952-53 schpol year are more 
reVlective XDf the long-run trend. Years following 
19^6 saw a reversal of this decrease as the space 
■ effort got underway and theFederalGovernment 
increased its support for science programs and, 
its direct support of students in these fields. Asa 
result, over 30f5,000 students received bachelor's 
" degrees in S/E fields in the 1973-74 school year. 

The same rapid increase took place jn 
• enrollments for. advanced degrees iri the 1960-70 
decadQ. to be fallowed by decreasjng enroll'pients 
iTi si^bsequent years caused both by demographic 
*.andeconomic'fa4tors (less favorable job oppor- 
tunities). These recent,,decreases have^ placed 
l)urdens oil institutions of higher education, 
'forcing cutbacks a"hd closings -of some 
departments. At the same time, expenditures for 
' research and development by all Rectors of the 
. economy fell (in constant 1972 dolfars) from a 
level of $29.8 billion in 1968 to $27.2 billion in 
1975 (appendix -table B-3), further lessening 
-demand'^for S/E personnel jrt all sectors of the 
economy. \n private industry, spending on 
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research and development was 12 percent lower 
in 1975 than the high point j0 1968. ^ > 

Data f^>r1T^^ years 1953-70 and 1975 sh^w 
that indilstry's emp)x)yment of scientista/an^i 
engineers in research and development is>nighly 
correlated withvthe level of R&D spending by 
industry. Statistical regression analysts rev;eals 
that almost 98 percent of tl^e chame in such 
eirbgloyment is explained by variinions in the 
level of *K&D expenditures. In such past 
Tfelationships hold, 1977 employment of R&D 
scientists and engineers in industry rnaj^ be 
expected to have increased^ approximately 4 
percent over the 1975 level/ j 

Data on employma/t of scientis'ts and' 
engineers have beea related to total employnient 
of those workers not d/rectly engaged in produc- 
tion work for six itraustries whiqh are major 
employers of S/E ^manpower, and for ^^A^hich 
consistent e5timat€s-are available .for the entire 
4952f-7^ period (/hart 2). In e^vepy industry, the 
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proportion of scientists and^engineers showed a 
significant increase until, the midsixties period, ^ 
after which every industry except f^bricat^d 
metals showed a decline to 1975. This indicate* 
,*that for these industries, scientists and engineers..* 
are becoming a steadily less significant propor- 
tion of the **support" staff of npnproduction « 
worker?, which also include m^agerial, sales, 
financial, ar\d similar functions., 

TJie effects of all these factors c/n scientists 
and engineers in .privatje industry in the post-* 
1970 period led to a decline of 6 percent in 
employmej>t between 1970 and 1975. The lack o( 
survey data does not permit trend analy'sis.for * 
intervening years but othfer evidence 'indioates/ 
that^ S/E employment levels probably v^ere 
loyvest in 1972 or 1973 and sjiowed- a slight ' 
increase to 1975.* ': " ^ 

. ^/ . " , . 

' National S^ticnce Foundation, iicsearch and ()cvcJopment in lncft#stry. 1974 
{NSF 76-322) (Washmxlpn. DC 20402. Supt uf Docitmenis. US GuvernmerH 
PnnlmH Office. 1976 ) * * . ' 

• • 

3 ^ ^ • . , ^ ^ . ^. 
4 ' ^ 
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Chart I Employment of scientists and engineers 
as jiercent of total nonproduction workforce: 1952-75 
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SOURCES: Bureau of Labor Statistics. 
Bureau of the Census, and the National 
Science Foundation 



Employment Patterns by Industry 

For the first time since 1970, new 1975 
survey data are available for all sectors of private 
industry to show compari'sons among them in 
utilization of scientists and engineers. Table 1 
shows, by industry, S/E erriployment, total 
employment, and nonproduction worker employ- 
ment. Ratios of S/E employment to total and 
nonproduction worker employment ^re shown 
graphiQally in chart 3. Nonproduction worker 
employment includes all workers not directly 
engaged in the process of procluctioaof physical 
goods. Nonproduction workers are thus the 
category in which most S/E*employees are likely 
to be found. • • 



In the durable goods manufacturing Segtor, 
the largest employment of scientists and 
engineers is found in* the elect^oal equij^melit 
industry. -Measured as a perce;it'of total employ- 
ment, t'his industry also shovys- the highest 
concentration of thesepersonnel (8.2 percent). As 
a percent of nonproduction work^ers,. however, 
the conc6ntratior^ in electrical equ^ipment (23.2 
percem) is second to the transportation equip- 
ment industry (24.7 percent). Except for the 
lumber and furniture industry, all durable goods 
manufacturing industries have S/E employment 
concenti;ations of more than 10 percent of 
nonproduction workers. 

In the' nondurable goods mafiufacturing 
sector, concentration rankings are the same 
whether technical employment is compared to 
total employment or to 'nonproduction worker 
em^ploymenl. Petroleum ^ refining and the 
chemicals industry show the greatest utilization 
of scientists and engineers on either basis. 

Among the nonmanfacturing industries, 
pptroleum extraction shows the greatest concen- 
' tration with scien'tists and engineers comprising 
7.4 percent of the total, and 10.8 percent of; 
nonproduatiojj worker employment being .scien- 
tists and engineers. 



Chart 3, Scientists and ^engineers employed in industry: 1975 
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TABtE \ -EMPLOYMENT BY INOUST^: 1975 

(Jn thousands) 



Industry 



Totai, ail induatrtes 
Manufacturing, total 

Durable goods, total 

Lumber, wood products, and fur^ture 
Stone, glass, and clay products 
Vrtmary metals . , 

, Fabricated metaf products 
Machinery , 
Electrical equipment ^ ^ 

Trartsporthtiorv equipment • 
Professional andiscientific Instruments 

Nondurable goods, total ^ 

Food and kindred product^ 

Textiles and apparel 

Paper and allied products , 
» ^ Chemicals and allied products 

Petroleum refining 
^ Rubtier, plastics, and leather pui'ducts 

Other mailufacturing 

^ Nonmanufactgring,.totaJ * 

Mining total ^ 

Petroleum extraction / 
Other mjning* 

Construction 
Oth^ manufacturing 



.sicf 

codes' 



24.25 

• 32 
33 
34 

36 
37 
38 



20 
22.23 

26- 
. 28 

29 
30.31 



21.27,39 



13 

10.11,12,14- 



15«17 
40-47. 50-67 
70-891 



Total 
employment 



421 2 



10,1039 



1,(jt)7 6 

613 5 , 
1J79 7 
1.335 8 
2.068 8 
1.760 6 
1.6491 
4888 



6,253 2 



1.676 4 
2.136 6 
642 7 
1.012 5 
197 4 
587 6 



1.562 0 



39.502 1 



744 9 



3357 
4092 



35.300 2 



, S/E 
employment 



1.183 6 



6698 



490 6 



. 82 
15 6 
328 
491 
837 
144 3 
123 9 
330 



1708 



23.2 
78 
*tj.8 

206 
199 



84 



513 8 



34.4 



24 9 

' 96 



830 



Non- 
production 

worker 
employment 



NA 



2.949 7 



1795 
1290 
2607 
339 8, 
722 8 
6209 
501 2 
195^^8 



t.646l 



5404 

2932 
1601 
442*7 
72 5 
137 2 



552 2 



5650 



230 5 
334 



2.762 0 
NA 



' Industries are classified according to the Standard Industnaf Classification Manual. 1972 ' 
NA = Not available ' 

, . *> 

Sources S/E employment Bureau of the Census, adjusted by the National Science Foundation. total 
'employment and nonproduction worker employment Bureau of Labor Statistics ^^'^^ 
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R&D Eihploymenf 

.Employme.nt of scientists and, engineers^ 
engaged in R&D activities in private industry 
^hows much the saro^ pattern ov'er the'1950-75 
period as ddes total employment of scientists and 
engineers (chart 4 and appendix table B-4)^fter 
$howing strong growth for over jjryears, 
employment levels responded to the s^gnation 
ill R&P ftirvJing* leW*^^ in the late sixties by 
showing slowgrowthbetjveen 1967and 1969 and 
slight declinein '1970.The 1975 o^mplpVmentlevel 
,wjas some 1-2 percent loWer than that shown in 
1970, although othei/ ^e^^idence indicates a, 
bot'toming-out in emplVyment in. 1972 or 1973, 
wi^h a slight increase to 1-975,^ and a 5-percent 
.gain from. 1975 to 1977. " . ^ " 



Excluding the amorphous *'other non- 
manufacturing" sedor, the heaviest user of 
technical personnel for R&D purposes, in 
absolute terms as well as in percentage terms, is 
the electrical equipment industry (table 2). Tke 
secdnd greatest , employer ^n research and 
development according to all employment and 
percentage measures is the chemicals industry. 
Other industries which utilize over 30 percent of 
their s^entists and engineers in R&D activities 
include lumber and fyrnituret transportation 
equipment, instruments, and foods and kindred 
products. The least R&D-intensive industry on 
this basis is the construction, industry, which 
r'feported enly 3.7 p^cent of its scientists and. 
en^ineer^ in research and (jlevelopntent. . 
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Relationship of S/E Employment 
to Trends in Total Employment 

Does the concentration of S/E employment 
have any relationship to tire growth of total 
employment in an industry? Table 3 presents 
data which allow an exploration of this question 
for 15 industry groups in the m^inufac tuning 
sectDT. The industry groups are opdered by their 
rank in the proportion of total employment of 
scientists and engineers to nonproduction 
"worker employment in 1975. The. category 
**i;ionproduction workers" mcludes most scien- 
tists and engirteers^nd shows the least variation 
due to cyclical chafiges in the economy. This table 
also presents each indu'stry's rank based on its_ 
■proportion of employment of*R&D personnel to 
nonproduction worker^^mployment/ The data 
columns show percentage changes in total 
employment from 1960-65, 1965-70, and 1970-75. 

Whether ranked on the basis of ratios of total 
scientists and engineers*or those in R&D employ- 
ment to nonproduction worker employment, the 
industries cluster into' three groups ^ of five 
Industries, which one m«y call, respectively, 
high, medium, and low technology-intensive 
industries. Table 3 and chart 5 reveal that high 
technology -in tensive industries showed 
significantly stronger employment growth than 
^low technology-intensive industries. At the sante 
time, howevesr,, high technology-intensive in- 
dustries suffered from more volatil^^ swings in 



TABLE 2.-EMPL0YMENT OF SCIENTISTS AND ENGINEERS 
ENGAGED IN R&D >\CTIV1T|ES BY INDUSTRY: 1975 



Industry 



Totat. all industnes ^ • 
Manufa\;turing, totat >. 

Durable goods, totat 

Lumber, wood products, and , 

furniture 
3tone, gtass. and clay products 
Primary metats . •* 
Fabricated metal products 
Machmery 

Electricat equipment . 
Transportation equipment 
Pfofessionat and scientific ^ 
instruments « > 

Nondurable goods, totat 

Food and kindred products 
' Textiles and apparel 
Paper and allied products 
Chemicals and allied products 
Petroleum refining * c 
Rubber, plastics, and leather 
products 

Other manufacturing 

Nonmanufacturing, total 



Mimng, totat 

Petroleum extraction 
Other mining 

Construction 
Ottier monmanufacturing 



R&D 
scientists & 
engineers 
(thousands) 



345 



243 



t 14 



180 



3 
4 
'6 
10 
21 
78 
47 



B 
1 

2 
'41 
4 



102 



2 
91 



As percent of 



Total 
employ- 
ment 



0^ 



3 
7 
5 

.1 

4*4 

28 



5 
1 
3 

. 40 

22 



1 9 
6 



AH S/E 
emptoy* 
ment 



291 



362 



367 



32 9 
28 2 
19^ 
212 
25 2 
54.1 
37 8 

31.5 



347 ' 



'34 5 

in 

.169 
,46 4 

20 9 

166 



41 7 ' 



19 8 



25 6 



25 3 
260 



37 
217' 



Note Data may not add to totals because of rounding Percentages 
calculated from unroijnded data ** ^ ^ 

Source Bureau ofjhe Census, as adjusted by ^e National Science Foundation ^ 
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TABLE 3 -EMPLOYMENT GROWTH RATES IN MANUFACTURING INDUSTRIES, 
1960-75, CLASSIFIED BY RELATIVE IMPORTANCE OF S/E EMPLOYMENT 



-10 



! . 


Rank 


Percent change, total employment 


/ 


Total 


R&D 










scientists 


scientists 










and engi- 


and engi- 








Industry # 


neers' 


neers' 


1960^ 


1965-70 


- 1970-75 


Alt manufacturing 






78 


75 


-4 6 


HlQh cooc«ntf Won InduttrWt ^ 




■ w- 


101 


11 0 


-5 7 


PotrOloum rofintng ' 


1 


* 5 


-13 7 


43 


35 


Trsi^sportAtion 0Quipni6nt 


2 


3 


109 


34 


-83 


6t6ctric^ o<)uipiTiont 


3 « 


2 


13.1 


155 


-82 


CHefnicais ind alliod products > . # 


4 


4 


96 


156 


•3 5 


ProfMSlcfnal and sciontific tnstrufnents 


5 




9 8 


18 4 


6 2 


MtdlufTi conccntrstloo tnduttrlva 




> 


11 9 


91 


-1 9 


Faforicatod motal products » 


6 


8 


118 


88 


-3 2 


Rubber, plastics, and leather products 


7 


7 


24 2 


23 2 


1.3 


'Priinary'rnotals v 


8 


10 


57 


1 1 


-10 3 


Stono. glass, and clay products 


9 


6 


40 


1 9 


-42 


Non^loctrical machinsry " , 


10 


9 


173 


142 


44 


Low concvfitration li>dtiatrt#f 




9 


35 


38 


-60, 


Paper and allied products 


11 


13 


63 


104 


-69 


Lumber, wood products, and furniture * 


' 12 


11 


28 


-5 


:-2 4 


Food and kindred products 


13 


11 


f1 9 


1 & 


-60 


Textiles and apparel 


14 


r 15 


57 


27 


-87 


Other mani/facturmg ^ * 


is ' 


14 


65 


84 


-3 0 



" Based on ratio of total S/E employment to total nonproduction worVer employment in 1975 
' Basel) on ratiaof 'S/E employment m R&D to total nonproduction wo'rlter employment><;t^l975 
Source National Science Foundetion 



Charts. EmployiHent growth 
rates in manufacturing industries: 
1960^75 

Percentchange 
-5 0 5^ 10 
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197075 




1 



1960-65 



1965-70 




technology-intensive 
industries 

P>] Medium* 

technoloqy*intensiv| 
industritt^ 

^ Low 
. technology'intensive 
. industries 



SOURCE: Bureau of LaborStatistics 



employment than the medium technology- 
intensive industries. 

The -low technology-intensive industries 
^experienced the lowest growth rate in total 
employment t>ver the 15-year period, i.e., 3.5 
percent, 3.8 percent, and minus 6.'» percent 
during the 1960-65, 1965-70, and 1970-75 j.eriods, 
respectively. This group's decline in total 
employment .between 1970 and 1975 was the 
greatest in^both absolute lerms and on a relative 
basis, compared to those industries with a more 
technic,ally oriented workforce. The decline 'in 
total employment between 1970 and 1975 was 86 
percent of the gain in employment experienced in 
the prior 10-year period. • * 

On the other hand, the group of five higifl 
technology-intensive industries was Ihe most 
volatile in its swing between rapid growth and 
decline, increasing by 10 pergent and 11 percent, 
respectively, during 1960-65 and 1965-70, -but 
dropping almost as much as the low technologj^- 
intenjK industries between 1970 and 1975—5.7 
percent. The middle tecHh'ology-intensive gro^up 
of industries showed the most stability over the 
period, ^experiencing growth On a par with the 
high technology-intensive industries between 
1960 and 1970, but dropping by only 1.9 percent 
between 1970 and 1975. 
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Employment by Occupation and 

Major Industrial Sector , . 

* Over 40 percent all S'E employment in > 
1975 was accounted for -by the durable goml^ 
manufacturing sector (table 4 and chart 6). '\ his 
sector also accounted for almost' one-half . of 
engineering employment. ^ -^-^ 

Chemists - timployment of chemists was 
reported as 65.000. with over 75 percent of this 
total in the nondurable goods, manufacturing 
. industries. 

Physicists - Of the 11,000 physicists es- 
timated to be employed in 1975, over 80 percent 
were employed in durable goods manufacturing 
industries. 

M(;ki//urgisls^- Almost 100 percent uf the 
9,000 metallurgists reported were working in the 
(lurabh* goods manufacturing sector. 

Geologists - This specialty is the only one 
among the physical sciences group whose ^ 
employment ' rs concentrated outside- the 
manufacturing sector, with about 79 percent of' 
/ill geologists employed being reported in th^ 
nonmanufacturing industries. 

Life* scientists • Included in this occupational 
group are such specialties as biochemistry, 
agricultural sciences, mecHcal sciences ( ex- 
cluding practitioners), and pther biological 
sciences. Reported private sector employment of 
the group was 60:00Q, with over 60 percent of this 
total being employed in the nonmanufacturing- 
industries. 

Mathematical scientists Some 14,000 
mathematical scientists were reported employed 
in 1975, evenly split between manufacturing and 
nonft^npfacturing. Specialties included in this 
group are mathematicians and statisticians. 

('onipater^t;ien(ists - This large group, of ' 
whom' 143,000 were estimated to be employed, 
ha&»tibout 70perceYit of its members employed in 
nonmanufacturing industries. Included in the 
category ' compul(rr>scieritists" are such )ob titles 
as computer sys(e^ms analyst, systems engineer, 
computer specialists, data processing systems 
project planners, software specialists, etc. Not 
included arJ? computer programmers. 

Socia^( scKMijists - Some 10,000 social 'scien- 
tists were employed by priv<ite industry in 1975^ 
>6lightly overmne-half of them in nonmanufac- 
*turing industries, fylo-st persons in this group are 
economists aqd psychologists. 



TABLE 4 -EMPLOYMENT OF SCIENTISTS AND 
ENGINEERS BY OCCUPATION AND MAJOR 
_ INDUSTRIAL SECTOR^ 1975 
♦ 

(In thousands) 







Manufacturing 














Non- 










Non* 


manu* 








Durable 


durable 


factur- 


Occupation 


Total 


^ Total 


goods 


goods 


ing 


Total scientists and engineers 


1.184 


e7o 


491 


179 


514 














Total sotentists 


331 


164 


68 


94 


167 ' 














PhysK:al scientists 


104 


85 


29 


55 


19 




65 


59 


9 


sa 


Q 






10 


9 


1 




Other physical scientists 


28 


16 


11 


4 


12 


^^etallurglsts 


9 


9 


9 


(') 


(•) 


Geoiogists 


14 


3 




2 


11 


Other 


5 


4 


'2 


2 
















• 

Li<e scientists 


Re\ 


24 


3 


V 20 


OO 


Mathematical scientists 




7 


4 


\ 2 


/J 


Computer scientists 


143 


43 


29 


A 


100 


Social scientists (incj psy* 












c^^logists) 


10 


5 


2 


1 3 
















Total engineers 


853 


507 


422 


85 


346 


Chemical 


50 


41 


11 


30 


9 


Civil/santtary 


, 82 


11 


8 


3 


71. 


Electrtcal 


292 


143 


137 


6 


149 


Industrial 


67 


57 


45 , 


12 


9^ 


Matenals/metals/ceramic 


20 


|16 


15 


1 


4 


Mechanical/aeronautical 


201 


157 


137 


21 


44 


' Mmmg/petroleum/geological 


18 


3 


2 


1 


15 


Nuclear 


7 


4 


4 


(') 


' 2 


Other 


117 


74 


» 64 


11 


43 



' Less than 500 employees 

Source Bureau of the Census, as ad|usted by the National ScienceToundatlon 



Chart 6. Employment of scientists and engineers 
in industry by occupation: 1975 



Total: M83.500 

^ Mathematical 

scientists 1% ^ 




SOURCES: Bureau of the Census and the National Science foundation 



Chemica/ engineers - Almost 5Q,000chemic<il 
engineers were reported, of whom almost 60 
t percent worked in nondurtible j^ouds manufac- 
turing. 

t Civj/ or sanitary engineers - A total of 82,000 
^**<^aiLrtiese engineers w as reported, o\ er 85 percent 
; - — rworkingin the nonmanufacturing area, primarily 
in'construction, public utilities, and architecture 
and engineering consulting work, ' 

Elertrica/ engineers -This is the largest 
engineering specialt\ in terms of employment in 
the private industrial sector, with a total of 
almost 300,000. This total was almost ^vertly 
split betwfeen the manufacturmg and non- 
manufacftlfing sectors. . - 

Industriatengineers - Over 85 percent of the 
67,000 mdustrial engineers reported worked in 
nicin 11 fact u ring industries. 

Matenciis mcUiis /ceramic engineers - This 
relatively small group, with 1975 emplovnient 
reported at about 20,000. i^s al^io highly concen- 



trated in 1he manufacturing sector, where o\ er 80 
percent of the jobs aqe located. % 

Mechanjcal/aexonauljca/ engineers - Dver 
201,000 persons were reported employ ed in these 
specialties, with over three-fourths of the 
employment concentrated in the manufacturing 
sector. 

Mining/ pej ru/eum/geo/ogical engineers - 
Another relatively small specialty, thi^ is one of 
the few whose employment isconcentrated in the 
nonmanufacturiA^ sector, where son^e 83 percent 
of the 18,000 total* wkeVeported, 



Employment in Energy-Related Activities 

Almost ,16 percent of all scientists and 
engineers in priv&te'industry were^erriployed in 
energy-related activities in 1975 (table 5). These 
are defined as activities" . . . relating to the 
exploratit)n, discovery, extraction, refining, 
conversion, fransporiatiop, transmission, dis-^ 



r 



TABLE 5 -EMPLOYMENT OF SCIENTISTS AND ENGINEERS 
ENGAGED IN ENERGY-RELATED ACTIVITIES BY INDUSTRY. 1975 

(In thousands] 



Industry 



Totat, all industries ^ 
Manufacturing total 

Durable goods, total 

Lumber, woo<) products, and furniture 
Stone, glass, and clay products 
Primary metafs 
Fabricated metal products 
Machinery , 
Electrical equipment 
Transportation equipment 
Professional and scientific instruments 

Nondurable goods, total 

Food and kindred products 
Textiles and apparel 
Paper and allied products 
Chemiculs and allied products 
Petroleum refining 

Rubber, plastics, and leather products 
Other manufacturing 
Nonmanufacturing. total 

Mming. total 

Petroleum extraction 
Other mining 

Construction 

Other nonmanufacturing 



Employed scientists and engineers in 
energy-related activities 



186 



60 



V) 
2 
3 

17 

12 

13- 



1 
1 

.1 
7 

15 
6 



95 



25 



21 
4 



15 

55 



S9<^tists 



n 
(') 
(") 

1 
1 
1 
1 



V) 

n> 

V) 
3 
5 
5 



16 



n ■ 
6 



Engineers 



}5i 



V) 
1 

2 
17 
if 
12 
7 
5 



(') 
1 
1 
4 

10 
2 



78 



12 

3 



14 
49 



As percent of 

total S/E 
employment 



157 



136 



12 2 ^ 



37 
10 3 

79 
346 
14 3 

92 

62 
164 



16 3 



2.2 
126 
65 
65 

7i.e- 

31 2 



36 



843 
41 7 



23 5 
13 1 



' Represents toss than 500 employees 

Note Detail may not add to totals because of rounding Percentages calculated from unrounded data 
Source Bureau of the Census, as adjusted by the National Science Foundation 
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trihution,, storage, and utiri/.ation ol en(;r^y 
.sources." Also iiiclud^'d iwv persons'* . . . con- 
cerjied With conservation or the environmenUd 
aspects of energj^' sources wludi may involve any 
of the afnrenieationiul activities." 

As mi^ht be expected from the forf^^oing 
defuiition. the industries showing t'^^' highest 
^ concentration of S H employment in enrjrgy- 
related activities are*t1ie,petrj()leum and natural 
gas extraction industry (84. :^ pefc^JH) and the 
petroleum refining industry (71.8 percent). Oth^jr 
industries showing large concentration in 
energy-related activities Include other mining 
\ (41.7 percent), fal)ricate(l metal products* (IM.G 
percent), and rubber, plastic, and leather 
products (3 1.2 percent). 

'when classified according to energy source, 
ov(;r two-lhirds of all scientists and engineers in 
energy-relatexi activities were workin<^ on elec- 
tric [)ower (69,000) and petroleum (57,000) in 
1975 (ta'bh* 0 and chart 7) When persons working 
on natural -gas (24.000) awd nuclear 'power 
(15,000) are included, almost 90 percent of all S^K 
employment in energy-related jictivities is ac- 
counliid for • ^ 



\ 
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Chart 7. Emplqyment of scientists and engineers 
in inmistrY lif energy-ielated . , ^ 
activities by energy source: 1975 



^ ^ Hydro power 1% 
Solar energy 1% 



TOTAL 186.000 



Oil shale, and ter 
sands IK 




SOURCES: Bureau of the Census and the National Science Foundation 



ta6le*6 -employment of scientists and eVigineers engaged in 
energy-relatedactivities^byefvjergysource and activity, and major industry 

SECTOR. 1975 



[in thousands] 







Manufacturing 










Nondurable goods 




















Non- 














Dufable 


manu- 


* * i 


Total 


Total 


Total 


Chemicals 


Petroleum 


goods 


facturing . 








By ^energy source 






Total 


186 


91 


31 


7 


15 


^eo 


05 


Petroleum 


57 . 


33 


22 




< 14 


11 


24 


Natural gas 


24 


7 


2 




1 


5 


18 


Coal 


9 


4 




V) 


(') 


a . 


6 


Hydropower 


2 . 


(') 


(') 


0 


(') 


^ (') 


2 


Nuclear fuel * 


15 


13 


4 . 


4 


(') 


8 


3* 


Oil. shale, and tar sands 


1 






0 


(') 


1 


(') 


Solar energy 


2 


1 


(') 


n : 


(•) 


1 


1 


Electric power 


69 


29 


2 


. 1 


(') 


27 


40 


Other 




4 




(') 


(') • 




1 ^ 








• By energy activity 






Total 


186 


91 


31 ■ 


7 


15 


60 


95 


Exploration and discovery 


19 


7 


4 


(') . 


3 




12 


Extraction 


13 


3 


2 


(') ^ 


" 1 


2 


10 


Refining 


27 


20 


17 ' 


. 4 


8 


4 


7 


Corfversion ' 


36 


23 




1 


(') 


22 


13 


T r a nsporlat lOfV^ t r a n s mi ss lO n 
















* distribution or storage 


46 


n 


2 


1 


1 ' 


9 


35 


Utilization 


M5 


27 


6 


3 




22 


18 



\ 



< Indicates (ess than 500 employees ^ 
Note Detail may not add to totals t)ecause of rounding 

Source Bureau of the Census as adjusted by the National Science Foundation ^ 

10 



11 



^ ^ activity; 1S7S 

TOTAUIKJIO 



Extnctioii 



RtftAag 




Almost one-half of all enerj»y-*relate(l ojnploy- 
ment Of scientists arit! engineers is accounted for 
by those engaged in utili/.aliorj (45,000) or 
transportation, transmission, distribution and 
storag^\(46.o6o) activities fchart 8),' ' ^ 

Employment of T^cdnicians v 

* ♦ 

' Almost ' One ' million ;^techp(uans 
employed in 175 by private industry (table 7). In 
the mnnyfacturing sector, h'eaviest • users 
technicians include the electrical equipir 
•industry (92,000), tjuj machinery iR(justryl 
00(3), the Iransporliition lequipnient indus 
(50.007)), and tbe chemicals industry (47,000). 
These four industries employ almost two-thirds 
of all teclmicians found in the manufacturing 
sector. Over the '1960-75 period, ithe ratia of 




iir .1 tU-t.iili'd .jimK'^is c)I i'iU'ri;\ mitnpinvcr !>r(' N.jlioniil S( icnc c Ftmruia/ion 

ut u s (if pfihi iMi Si it'tu »■ Ht sdnrc cs \(i ^9 Cun ml .tiul P iilure Uhli/.ilum of 

riititii *nil I I'j hnu al Prrsonnrl in f nt>rK\ -Rel.uod (iMdrs 77 .n*)) 

' . .... . ,.r. 



SOURCES: fiurtw of tht Ctnsu$ and tKo National SctMcefsundation 
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TABLE 7 



-EMPLOYMENT OF TECHNICIANS ENGAGED IN R&D AND ENERGY-RELATED 
^ ACTIVITIES BY INDUSTRY 1975 

[in tMCusands) 



industry 



Total all industries 
Manutactu/ing total'' 

Durable goods, total > 

Lumtier. wood produ^^ and furniture 
Stor>6. glass, and clay products > 
Pr^imary metals 
Fabricated metal products 
Machinery ' 
Electrical equipment 
Transportation equipment ^ 
Professional and sclerHific instruments 



Engaged m- 



Research and 
development 



Number 



108 



Nondurable goods 



Food and Ktndred products 
Te)^ite5 and apparel 
»Paper and allied products 
Chemicals and aU)6d*0roducts 
Petrolei^m reUnmg 

Rubber, plastics, and leather products 
Other mar\utacturing 
Nonmanufadtunng. total 



Mining, total 

Petroleum extraption \ 
^ Other mining 

ConstructicAi 

Other non manufacturing 



a: 



21 
35 
71 ' 

92 
50 
29 



90 



15 
4 

5^ 
47 
9 



'24 



17 
7' 



66 
443 



76 



* z 

3 
3 
6 
12 
33 
15 
4 



28 



4 

1 

^1 
18 
3 
1 



32 



Percent 
of total 



149 

ZV^ — i 



264 



24 8 



321 
30» 
160 
16 5 

358 
294 
14^ 



31 2 



284 
.143 
?4 0 

365 
28 0 
13 2 



338 



60 ' 



12 
65 



Energy-related 
activities 



I. 



48 



1 

1 

8 
10 
10 

4 

2 ' 



V) 
V) 
3 
6 
' 3 



83 



3 - 



20 

47 , 



Percent 
of total 



139 



11 6 



11,4 - 



NA 

fill 
61 
22 6 

""10 8 
73 
"7 3 



134 



NA 
'NA 
NA 

59 
*656 
28 6 



NA 



156 



45 0 



47 4 

385 



39 3 
106 




' Represents less than 500 employees 

NA s Not available p , 

Note Detail may nofSM tb total because of rounding Percerttages calculated fcom unrounded data 
^urce Bureau of the Oensus^as adjusted by the National Science Foundation 
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UM:hiiii,!<ins lu si.ientists ctnd en^ini't^is *in 
manulai.tuiin>» inilusliu'S showeil a gnuliuil 
ini.rease IVom .55 to.til. iiulu, citing the possihiht^' 
that some siiljstitulion ol Uu,hni{.ians for si.ien- 
tists and enj^inbers \\«as occuririj*. 

Over 14 pePjCent of tt^chnicians wlmr en^aj^ocl 
in R&D activities. In the chemicals industry, this 
concentration was more than 3B percent, whihMn' 
electrical etiuipment it approached 36 percifnt.' 

- Almost 14 per{,ent of the techniuans ueie 
engaged in energy-related activities; almost two- 



thirds ol the technii,i<ins om[)loyed in petroleum 
refining \\oi*ked in such activities. C^onuin- 
tr<itions .were also well <ibove averagi^ i^the 
mining < ind {n)nstrii(,tion industries. 

Theomfst common occupational specialtj; 
was thS' electrical/olectronics technician, which 
ticcounted for over 3^ percent of all technician 
4^mp>oymen<'(table 8). When onl^^techniciaps in 
energy-related activities aje tabulated, the 
largest specialty 1^ draft sme*fi, accourtting for 34. 



percent of the total. 



/ 



TABLE 8 -TECHNICIA'NS BY OCCU^>ATION AND MAJOR INDUSTRIAL SECTOR. 
* JOTA'L ^MPLGYMENT and those engaged in ENERGY-RELATED ACTIVITIES. 1975 

I ' ' (In thobsandsl 







Manufacturing 














Non- 


Non- • 










Durable 


durable 


manu- 


Occupation ' 


«Total 


Total 




goods 


goods 


facturing 








All technicians 




Totat V 




410 


314 • 


9S 


533 


Draftsmen 


233 


119 




108 


12 


, 114 


Electncal/electrontc * 


304 


103 




95 . 


8 


201 


Other physical science 


129 • 


96 




. 55- 


39 


34 


BiOtogtcal/agriCultural/medical 


* 16 


10 




2 




• 6 


pther 

/ 


262 


84 




54 


30 


^78 


/ " a 


Technicians en 


ga^d in energy-related actiyftie^ 


Total 


131 


48 


36 


12 


83 


Draftsmen 


44 


09 




17 


.2 


' 26 


^ectncat/electronic ' 


25 


8 




8 


1 


17 


Other physical sctence , 


31 


16 




8 


8 


16 


BiOlogical/agricujtural/mebical • 




{') 




(') - 


(•) 


1 


Other ' , "^L^ 


30 


5 




3 ^ 


2 


25 



' Less than 5Cib employees 

Note Detail may not add to totals becau«e of rounding 



Source^^BVreau of the Census as adjusted by the National Science Foundation 
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rhissuivuN w as( unilutteil 1)> tht'Crnsii^Bui umlei a 
(.onti«ii t with llu' i^«itujnal wwk v FuumldlioJ: In iin'.isiiit' th<' 
*numbei ut pcrsuns woi'kmji «is sut'iitists. n'ojiiiu't'i s. ami 
lechnidans in private business st'Mt^r 'I u inut'l this 
ob)P(ti\t'. a saruph- uas drJivMi hoiii all fl(tHe tMiiph)\t'i 
ebtablibliiiient.s in the Unilt'il Stratus anil 'its -pusst'ssmns. 
hulinj; j^)lh'j;cs.^uni\ rrsities. ami ^k)\ ei niiu'iits 

Frpm the sample desi«n outlined above, appioxi mat el \ 
'11 Sim establish inentb were selected to rece:-. e a (juestion- 
n.iire •The establishments sele(-ted to receue tljis lonn 
consisted uf 14. 100 est.i1)lishinents beiunjjinji to 6 JjH multi- 
unit rompames ami 11!. 700 sinjjle unit ( oinpanies 



RcHabiiity of Dtta 

I he stalislh s iti lliese lablr^sij e eslimiAes dei u rd Itnm a n 
sample siir\e\ There are two t\pes of mors possible on a^ 
sampb''sufv v\ —sampling and nonsamplinji Sainplmj^ ei i oi s 
0(.i ur be( aii,swol)ser\ <it ions tire made onK on a sample, not oa 
the entnr population NonsainpliiiK errors ran be attributed 
t(j many soun,eb. Inability to obtain informatioi\ about all 
cases in the Siunple. definitional diUKAilties. difteien(es in 
the inteipretatioiis of questions, mistakes in reLoidini; ui 
LodiniJ the tKita oli^imed. anil othei ejiors of luliettion. 
respdinse. puMessiiTJ;. loveraKe. and estimation for missing 
(.lata \imsani[dinji eirois also un lu m (XHiiplete i ensuses 
The a(,(uia(.\ ot a survey resuJt is determined l)y the )Oint 
effeds ol sampbnj* and nonsamplins errors 

The relative 'Standard error is delined as the stantbird 
error divided by Jthe value bein^estimatecL SampllnJ^ errors 
are relative slant lard errors, presented as a percent of the 
value bein^ estiniMted 

In uonjuiu turn with its »iss(j( hited eslinuite. the i eUtiv e 
sjtandaid error i^ciy be used to define conlu^ence intervals, 
ranges that would UK-lude tbei (Miiparable (.oniplete coverage . 
value for specified percent ast>^ of- all possible samples The 
conipIete-<.overaj»e value would be includrd in the ranj^c 

I From one standard error below to on?' standard errJtr 
above the derived estimate for about Jwo,-thirds of all 
po'ssible .samples 

2. KroiTi two standar(f jifrors below to two standard errors 
above the derived estimate for about 19 out ot^20 of all 
possible samples. ^ . * ' 

3. Frurp three standard er/ors below to three sifanilard 
errors above the (.lerijv ed estimate for ne.ail^ all samples 

An inference)^that the comparable coniplete-covera^^e 
result would be within the indicated fanj^es is correct in 
approximately the relative frequencie^s shown ThtJSe propor- 
tions, therefore* may be interpreted as defininj^ approximate 
probabjhties that the 1estimate« shown would coffer from 
complete covcfTaj^e results by as much as one, two, t)r three 
standard errors. 



.Kstmiates oj the standard eir/r (orcei tain tff fhe uiigmal 
empluvmenl^ estiuhites pio.idedibv the (Census Bureau aie 
shown m t.ibles A-1 and A-2 It Jiust be emphasi/ed th.it J he 
employment levels piesent»'d ui; other tables of this iiiport 
haU' been adjusted In the National Science Foumlation. and 
hence these st^ndaid ecnn estimates^do not direitly apply to 
these lev ised estimates. They ufe presented here, how ever, as 
a jiaujie ol the lelative reliabiliiv of these estimates 

( - 

Adjustment to the Data 

In or del to make the results of this survey comp'arable to 
[)ievious surveys, and to (/onfoi:in to NSF definitions, (.ertain ^ 
adpistments weie made V(> the results of the 1975 survey. 

'Phe tu'st of these /adjustments was a \ibtr.iction for 
nonprotit institutions./ which wtTe covered in the Census 
survev but are not iiwluded in the NSF definition of private 
industiy These institutions were ,also excluded from 
prev lous suj^evs 

The data pres/^nted for employment in 1975 alone differ 
iiom that for. 19751 in the time series analysis in that the latter 
excludes (.ompi/ter -and social scientists for which com- 
parable time st/ries data are not available. 

Due to lyioLable undeiiount in the Cerisus survey for 
scientists, eilyin^'^^rs. and technicians engaged in resear( h and 
deveh^pmeiit. adpistnients were^made to these estimates by 
e\trapolc^tm>4 indtistrv-soecific ratios of R&D enHJoy ment to 
total S 1/ employment. ^ 
/ 

Finally, the orijiinal Census estimate^ carried emplo 
ment/estimates for groups "not specified" by ijidustn 
orr^/pation. or both. These groups were prorated to the most 
derailed relevant sulitfttal for indu^ry or occupatiwn^e.g "not 
specified" engineers^ were prorated among all engineers, 
/While any "total not specified" by occupation was prorated 
among all oa:Opations. 

Comparability. with Other Data 

As explained in the previous section, the data reported 
here- for 1975 are not stYictly comparable to data on 
employment of scientists and engineers in industry formerly 
collected by the Bureau of Labor Statistics 

In addition, the current dat.l on R&D emplo,yment are not 
strictly comparable to those reported in National Potfornsof 
WhD Hcsoihfces. Funds and y[vL\\\>^wv,x in the linjted States,, 

/*'l95n 1977 (NSf 77-310). The dat^^ reported here are on an 
establishment basis, whereas the other survey classifies 
firms on an enterprise (company) basis. Also, the data 
presented in thus report represent persons devoting the 
greatest proprtion of their time to R&D activities, while the 
datci in Nationa/ Patterns are on a full-time-equivalent basis 
Other variations in the two sets of data may be the result of 

, different offices in the establishment responding to the* 
•questionnaires, or the varying response rales of the two 
surveys. 
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TABLE A-1 -STANDARD ERRORS OF ESTIMATES OF EMPLOYMENT OF 
SCIENTISTS AND ENGINEERS BY INDUSTRY. 1975 



+ 



(Percent) 



Industry 



^Scientists 



Engineers 



, Engaged in 
research and developm^ 



Engineers 



Total, all mcAjstries > 
Manufacturing, total 

Durable goods, .total 

Lumber, wood products, and furniture ^ 
Stone, glass, and clay products 
Primary metals 
. Fabricated metal products ^ 
Machinery 

Etectricai equipment *, 
Transportation equipment , 
Professional and scientific instruments 

Nondurable goods, total 

Food and kindred products 
Textiles and apparel 
Paper and allied products * 
Chemicals and allied products 
Petroleum refining 

Rubber, plastics, and leather products 
Other manufacturing 
Nonmanufactunng, K>tat 

Mining, total 

Petroleum extraction 
Otfter mining 

Construction 



17 
14 

15 
2 
2 
1 
3 



15 
9^ 
7 ' 
1 

2 ^ 
12 



13 



11 
6 



26 
16 
9 
*10 
3 
1 
2 
7' 



17 
16 
13 
1 

2 
27 



10' 
16 



17 
15 
4 

16 

2 

2« 
1 

2 



39 
27 
17 
* 8 
3 
1 
3 
5 



64 

27 
23 
22 
• 6 
1 

t3 
9 



15 
6 
6 
1 
2 
6 



29 
20 
9 
1 
2 
7 



31 
22 
12 
1 

2' 
6 



36 



12. 



16 
6 



16 

20 



20 
32 



54 



33 
31 
15 
7 
,3 
1 
3 
5 



20 
23 
14 
2 
2 

10 



25 
13 



Sourqe Bureau of the Census 



TABLE A-2.-STANDARD ERRORS OF ESTIMATES OF 
EMPLOYMENT OF SCIENTIST-S AND ENGINEERS 
BY OCCUPATION: 1975 

[Percent] " 







MAnufactur 


ng 






















Non- 










Non- 


manu* 








Durable 


durable 


factur- 


Occupation 


Total 


Total 


goods 


"Ijpods 


ing 


Total scientists and engineers 


4 


1 


2 


3 


9 














Physical scientists 


4 


4 


4 


5 


12 














Chemists , » 


6 


2f 


7 ' 


2 


32 


Physicists 


6 


3 


2 


22 


16 


Other physical scientists 


NA 


NA 


NA 


NA 


NA * 


Metallurgists , 


9 


,10 


10 


20 


13 


Geologists * 


9 


12 


34 


12 


10 


Other . , 


6 


6 


12 


6 j 




Life scfentists . . ^ 












17 


6 


15 


9 


26 


Mathematical scientists 


: 6 


3 


2 


6 


11 


Computer scientists . . < . 


« 23 


^ 


2 


3 


.32 , 


Social scientists 


33 


6 


11 


6 


39 


Engineeri 


2 


2 


2 


2 


5 


Chemical 


4 


5 


16^ 


2 


9 


Civil/Sanitary 


4 


6 


6 


6 


5 


Etectricai . ^ 


3 


.1 


1 


5 


6 


Industrial ... 


5 


2 


2 


4 


29 


Mater lal/metals/cera mi c 


7 


7 


6 


' 6 


. 16 


Mechanical/aeronautical 


5 


5 


6 


3 


12 


MInlng/petroleum/geological 


12 


4 




6 


15 


Nuclear 


2 


2 






4 


Other . . 


3 




3 




7 


1 




\ 


1- 







NA * Not available 

Source Bureau of the Census 
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Appendix ff* 

Detailed Statistical Tables 



TABLE B-1 -EMPLOYMENT OF SCIENTISTS! ^ 
ENGINEERS BY MAJOR INDUSTRIAL ,^CTDF. 
• * 1950-70 ANP)97S':' , I ' U 




TA6LE B-2.— PEGREES AWARDEq^lN SCIENCE AND 
ENGINEERING FIELDS: 1947-48 
THROUGH 197j4-75 • 

(Id thousandsl ^ v 



Academic year 


Bachelpr*} 


Master's 


PhO 


1947-48 


95 


13 


2# 


194&-49 


127 


16 


3 


1949-50 


155 


17 


4 


1950-51 ' 


126 


18 


' 5 


1951-52 


100 


* 16 
/ * 


5^ 


1952-53 


86 


14 ■ 


5 


1953-54 • 


82 ' 


13 


5 


1954-55 


91 


14 


5 


1955-56 . 


87 


14 


5 


1956-57 




'15 


5 


1957-58 


, 109 


17 


5.' 


1958-59 


i'i7 


19 


6 


1959-60 


^121 


20 


6 


1960^1 


*122 


23 


7^ 


1961-62 


■127 


25 


' 7 


1962-63 


136 


27 


8 


196S-64 V 


. 153 , 


^ 30' 


9 


1964^65 


165 


34 


10 


1965-66 


t73 


38 


11 


1966-67 / 


188 


42 


13 


< / 








1967-68 % 


212 


' 45 


14 


1968-69 


225 


48 


16 


^969-70 


264 


49 


»18 


1970-71 ^ 


271 


51 


18 


1971-72 


281 


54 


18 , 


1972-73 


295 


54 


19 


1973-74 . , 


305 


54 


18 


1974-7S 


295 


54 


18 



Source National Center tor Education Statistics (HEW) 
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TABjfe B-3 -FUNDS EXPEtjIDED FOR PERFORMANCE 
OF RE«E4FICH AND DEVELOPMENT, 1953-75 



JMttti^s Q< 1972 doUarsJ' 



* Based on the GNP implicit price deflator 



Source National Science Foundation 



TABLE B-4.-EMPL0YMENT OF SCIENTISTS AND 
' ENGINEERS ENGAGED IN RESEARCH AND 
DEVELOPMENT-BY MAJOR INDUSTF^IAL SECTOR. 
1950-70 and 1975 



Year * 


Total 


\' ' 
Federal 

Government 


Private 
industry 


Universities' 
and 
collegers 


Other 
nonprofit 
institutions > 




1953 


$8,702 


$1,715 « 


$6,165 


$638 


$t83 




1954 t 


9,456 


•1.7P9 


, 6.819 


722 


206 




19i5, 


10.121 


1.484. 


\. 7.609 


607 ' 


221 




1956* . «• 


' 13,296 


1.653 


1O501 


899 


242 




1957 


15,034 


1.876 / 


11.890 


1.000 


268 • 


















1958 . ... 


16.214 


2,080 


12.699- 


1.133 


301 , 


1951 


1959 


18.303 


2,429 


14.245> 


* 1,260 


350 


1952 


1960 


19.693 


2.514 ' 


* '15^3 


1.465 


411 


•1953 ^ 


1961 


20.664 


2.705 


15.744 


t 1.693 „ 


521 


1954 


1962 


^1.820 


2.973 


16.249 ' 


1.947 


649 




1963 


21:829 


3,183 


"V.642) 


,2,250 


753 ^ 


1955 
1956 


1964 


25.930 


3.903 , 


18.583 


^ "2.619 


825,' 


1957 


1966 


26.970 


4.162 


19,086 


2.829 


892 


1958 


1966 


28.460 


4.195 


20.255 


*3^ 


955 


1959 


1967 


29.291 


4298 


► 20.735 ' 


* 3.283 

t, 


976 ' 
* 














» 


1960 


1968 


29.798 


4.23p 


21,108 


3.<73 


986 


1961 


1969 


29.55g 


. 4.039 


21.111 


3.396 


1.003 


^962 


1970 * 


28.355 


4.220 


19,770 


3.363 


1.003 


' 1963 


1971 


27.697 


4.328 


19,069 


3.350 


950 


1664 


1972 


28.257 


4/82 


19,383 


3.440 


952 








4.36^ 








1965 


1973 


28.642 


19,774 


3.551 


951 


1966 


1974 , , 


27.712' 


4.136 


19.241 


3.335 


i.poo 


1967 


J975 


, 27.158 


4.240 


18.499 


3.44> 


977 ' 


1968 














1969 




Note* The time series data present< 
to 1975 data presented elsewhere 
and social sc^tists are excluded ' 
Detail not add to totali because of rounding 



nt ^ftn this table are nt>l comparable 
e in report as computer scientist^ 



Sources Data for 1950 through 1970 from Bureau of Labor St^istics. data for 1975 
from Bureau of the Census, adjusted by>the National Science Foundation 
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